Time-series data are sequences of attribute values which are sampled at appropriate intervals, such as audio data, movie data, sensor data of a car, and so on. Development of data compression methods for time-series data is very important to handle time-series data effectively. Reducing consumption of expensive resources such as disk space, transmission bandwidth and so on, can be achieved by the time-series data compression.
Golomb-Rice coding is a well-known lossless compression algorithm for time-series data. Golomb-Rice coding can handle a signal of which the absolute value of a amplitude value is small. In order to shorten the code length of signals, methods for reducing absolute values of a differential signal were proposed actively until now. These methods utilized past similar signals or predicted signals for generating differential signals. However, these traditional methods cannot handle the signal of which absolute amplitude values are increased drastically like a pulse signal. In other words, the absolute values of a signal cannot be decreased enough, since past signals or predicted signals are not similar to the signal. In our research, the purpose is that the signals of which absolute values are increased drastically are compressed effectively by generating the differential signals on the basis of GolombRice coding.
In our approach, the signal which increases neighboring average of a pulse signal is adopted as a reference signal. By using the reference signals, the changes of absolute values can be modest. The effectively generating differential signals is achieved based on not only reducing the absolute values of the differential signal but also increasing the neighbor average of the pulse signal. In this paper, we propose a method which selects an effective reference signal focused on increasing the neighbor average of a pulse signal on the basis of cumulative distribution features. Fig. 1 shows a processing flow of our data compression procedure. Our algorithm consists of three steps as follows. ( 1 ) A differential signal is generated using the signals which appeared just before. ( 2 ) An advanced differential signal is generated using the reference signals.
( a ) The signal whose absolute value of amplitude is large, is detected by using a moving average method. ( b ) A reference signal is selected based on the cumulative distribution features. ( 3 ) A code sequence is generated based on the GolombRice coding. As a result of our experiment, we confirm that our proposed method can generate codes whose length is shortened. The code length is decreased to 97% on average and up to 81% in comparison with the traditional method. * * * * *
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Golomb-Rice coding is a well-known compression algorithm for sensor data. When time-series data changes drastically with the large amplitudes such as a pulse signal, the code length based on Golomb-Rice coding becomes very long. In order to shorten the code length, amplitude of signal is decreased by calculating differential signal between a raw signal with a similar signal. In this paper, we develop a lossless compression method for time-series data such as sensor data. In traditional methods, finding the past-signal from which a differential signal with low amplitude can be generated is the main topic. However, if there are no past-signals to reduce sufficiently the amplitude of differential signal, the data compression procedure takes only low effects. In our approach, a signal which decreases energy of a pulse signal or increases energy of the neighboring signal of a pulse signal is adopted to generate differential signals. In order to select an effective signal, we propose a method for detecting reference signals based on cumulative distribution features of time-series data. As results of experiments, we confirm that our proposed method can generate codes whose length is shortened. The code length was decreased to 97% on average and up to 81% in comparison with the traditional method.
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